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Technical Standard Order

TSO-C69b,EMERGEOCYEVACUm'IONSLIDES,RAMPS,ANDSLIDE/RAFT
CXlMBINm'IONS

(a) Applicabili ty.

(3) Test Methods. This TSOreferences Federal Test Method
!'b. 19lA dated 7/20/78.

D1~TIDTBli1fn{ciN: (~V~-326;A-W(WS)-3;A-X(CD)-4;A-FFS-l,2,7,8(LTD);A-X(FS)-3;
AVN-l'(2cys);A-FAC-0(MAX)

None.Environmental Standard.(2)

i .
Standard

, I,
, (bi Marking. In addition to the marking required in Federal Aviation

Re1uladons (FAR)!i 21.607(d) (14 CFR21.607), an emergency evaOlation
sliJde, :.tamp, or slide/raft CXlII1binationmust be marked with the p"rt number,
sajial~umber and date of manufacture; and for a slide/raft cx:rnbination,
ratjed arid overload capacities and weight must be shown. The weight of the
sliJde/rcift CXlII1binationincludes any accessories required in this TSO.

i ~

(l) MinimumPerfonnance Standards. This Technical Standard
Order (TsO) prescribes the minimumperfonnance standards that errergency
eViicuad.onslides, ramps, and slide/raft CXlII1binationsmust meet to be
id<\mtified with the applicable TOOmarking. This TOOhas been prepared in
acCordancewith the procedural rules set forth in Subpart 0 of the Federal. ,
AviatiOIi)Regulations Part 21. Newmodels of emergency evaOlation slides,
ramps, and slide/raft CXlII1binationsthat are to be so identified and that
are manUfacturedon or after the effective date of this TSOmust meet the
stdndards set forth in A[;pendixl, "Federal Aviation Administration
S4ndar9s for EmergencyEvaOlation Slides, Ramps,and Slide/Raft
canbina1iions," and A[;pendix2, "Radiant Heat Testing of Material in
Irn;latable EmergencyEvaOlation Slides, Ramps,and Slide/Raft Crnt>inations"

, . 'of ithis !TSO. .
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Manufacturer's TSOqualification test report.

Applicable installation limitations, including stowagearea
The mamfacturer shall also provide the purchaser with such

(e) nkta Requirements. In accordance with FAR5 21.605, (14 CPR
2+.605), eal;:hmamfacturer shall furnish the manager, aircraft
OJ'rtiftcation office (lCO), Federal Aviation Administration, having
g$ographical p.lrviewof the mamfacturer's facilities, one copy earn of the
following technical data:

0.) Operating instructions.

(~) Packing instructions.

, (S) A cx:ropletedescription of the device, including detailed
dfawings, r$terials identification and specifications, and installation
ptoced(Ires•i

i ! ;, I I
I (fi )

_j i

i
(5 )

temperilturelo.
Ihnitations'.

(6) Maintenanceinstructions, including instructions regarding
inspection,: repair, and stowageof materials.

(in The functional test specification to be used to test each
production article to ensure cx:ropliancewith this TSO.

(i") P,reviouslyApprovedEqui~nt. Pursuant to FARSection 21.621,
each TSO-C{j9authorizatim, to the extent it authorizes the holder to
identify or mark emergencyevacuation slides with TSO-C69,is withdrawnfor
inflatable ;emergencyevarnatim devices which do not cx:roplywith Appendix2

1 .' ,of e1ther ISQ-C69aor TSO-C69b.

(1:) Availability of ReferencedDocuments.

: (il) Appendix1, "Federal Aviation Administration Standards for
~gency Evarnatim Slides, RarlJF6,and Slide/Raft Canbinations," of this
'$0 spiecifies certain test methods that are rontained in Federal Test
MethodStarrlard !'b. 19lAunless otherwise noted. Federal Test Method
S!:andard!'b. 19lAmaybe examinedat the FAAIEadquarters in the Aircraft
q:rtif'ication Service, Aircraft Engineering Division (AIR-120), and at all
a~rcraft certification offices, and nay be cbtained (or p.lrchased) frOOlthe
G€neral Se.r;vicesAdministratim, Business Service Center, Region3, 7th and
d Stre~ts, 'sW., washington, DC 20407.
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: : '(2) i Federal Aviation Regulations Part 21, Subpart 0 and Advisory
lCira.har 120-110,Index of Aviation Technical Standard Orders maybe
irevie\.veatat the FAAheadquarters in the Aircraft Certification Service,
!Airc~aft jEngineeringDivision (AIR-120), and at all regional aircraft
'cert:i1fication 'offices.

itJ~
! ! i
!AssiStan Dinbctor of Ai=raft Certification

XH~quarte:ts Operations), AIR...)
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~PENPIXil.---FfEiJERAi.-AVIATIONADMINISTl~lmON-SrANDARD-roREMERGENCY----_.-----
EliACUATIONSLIDES,RAMPS,ANDSLIDE/RAFTcx::MBINATIONS

Part I:
i

Infla'table EinergencyEvacuation Slides and OverwingExit Ramps

1. PurJpse. l Part Iof this standard provides the minimumperfornance
standards' for iinflatable errergency evaruation slides and overwing exit
:ramps:. (Note:! FARPart 25 cnntains additional requirements pertaining to
iinflatable eIllE!rgencyevaruation devices as installed on the aircraft which
trey ~ taken i!nto consideration along with the requirements in this TSO.)

\2. SCoPEO.P¥t I of this standard provides for the following three types
of de"ices: (ia) inflatable evaruatioo slide devices suitable for assisting
Pccupmts in descending to the ground from floor-level aircraft exits and
!fran k1irdraft iwings, (b) inflatable emergencyexit rampdevices suitable
for assis'ting :occup3nts in descending to aircraft wings from certain
:overWingexits, and (c) cx:mbinationinflatable errergencyexit ramp and
\,.;ing-to--groundslide devices.

? Material pnd Workmanship.

3.1 Nonmetallic Materials.

3.l.!1 The finished device must be clean and free fran any
pefec;ts that njight affect its function.

Thematerials must not support fungus growth.

as webbing, subject
than 18 months prior

, 3.1.12 COatedfabrics and other items, such
(to de;teripratiion must have been'marnfactunrl not more
ito the da,te oft deli very of the finished product.
I
I

i 3.1.13
[

3.1.~ Coated fabrics - General. COatedfabrics, including
~eams!/sliliject to deterioration used in the marnfacture of the devices must
j:osse~s a~ .le$t 90 PEOrcent.of their original physical p~operties aft~.
!theseifal:incs ~ve been subJected to the acrelerated agelng test SPEOClf1ed
~n pll-agraph s' (Part Il of this standard.
1 i' !

i ! 3.1.4.1 Strength. COatedfabrics used for these
~pplifatipns ~st =form to the following minimumstrengths after ageing:
; I i I
tensile S!:ren9tb (Grab Test)
Warp190 j:oun<Th/inch
Fill lL90 ~undk/inch
i I ; l

i= :vc Tvu"'o i I . j

"'E' Co" - ...---Tear Strehgth i(TraPEOzoidTest or 'lbngue Test)
",' - ." ; Surf~ces brept walking/sliding surface: 13 X 13 pounds/inch (minimum)

"\'Ialk~ng/S~idingsurface: 50 X 50 pounds/inch (minimum)
, ; [ I
, , ; I

j:>unctpre$trenlJth - Walking/Sliding surface
i f>7It>undsiforreL.--: I) - ~ __ . _

type "Chc.p 2nd ,I.e Chaplet' number on top line! IVP,' ::~~c ~)cf~graoh numbe~ or,r.ex~ ii"e.
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I ; ..
I • 3.1.4.2 Adhesion. In addition to the requirements of
! 3.~.4.1:, coated fabrics must meet the following minimumstrengths after
I ag~ing:'
! I ',

, , I

Ply ~iori
5 Pounds/inch width at 70 + 2 degrees F at a pull of 2.0 to 2.5
inthes;fuinute

~t Adhesi~n-
5 Pounds/inqhwidth at 70 ~ 2 degrees F at 2.0 to 2.5 inches/minute,

i
: ' l 3.1.4.3 Penneability. For coated fabrics used in the

mariufadturetof inflation chambers, the maximumpermeability to helium
(~ilitiy Test Method)maynot exceed 10 liters per square meter in 24
hoMrsat 77idegrees F, or its equivalent using hydrogen. The permeameter
mUstbElcal~brated for the gas used. In lieu of this permeability test, an
a1!ternC\tet~st maybe used provided the alternate test has been approved as
ad equ1valerit to this permeability test by the managerof the FAAoffice to
which t!his 1'80 data is to be submitted, as required in Paragra]:i1(c), Data
Require1rento:l., ,, !

. 3.1.4.4 Hydrolysis. Pressure holding coated fabrics,
induding $IDs, must be shownto be resistant to hydrolysis, as follows.
It; must I:E ~hawnby tests specified in 5.0 that the porosity of the basic
pressure holldingmaterial is not increased as a result of the material
being ~ubje<itedto hydrolysis conditioning. Seamstrength and coat
adhesion must not be reduced more than 20%and still not fall belowthe
minimurrbprJscribed in paragraphs 3.1.4.2 and 3.1.5 as a result of
h~drolysis qonditioning.

I . 311.5 SeamStrength and Adhesives. Cementedor heat sealable
seamsused in the manufacture of the device must meet the following minimum
stlrength re4uirements:

! I i
I ' !

sriear ~tren9th (SeamShear Test Method)- 175 pounds/inch width at
7~ deg~ees 11'
40 pour1ds/inchwidth at 140 degrees F

,
PE!eJ.St,J:engJth(Peel Test Method)-
5 ;pJunds/inchwidth at 70 degrees F

. 311.6 SeamTape. If tape is used for seamreinforcement or
atJrasion protection of seamsor both, the tape must have minimumbreaking
st1rength (G:tiabTest Method)of 40 pounds/inch width in both the warp and
fiill directions. Whenapplied to the seamarea, the adhesim strength
~acteristics must meet the seamstrength requirements in prragraph
3 .i1. 5.

. 3i1.7 Flanmability. The device (including carrying case or
stowage container) must I:E constructed of materials whichmeet Paragraph
(~) of jFAR~ 25.853 (14 CPR25.853) in effect on MayI, 1972.

~ __ i ,...J__ J_. _
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i '3:12 M~~llic Parts .. All rretallic pirts must be madeof
I mrrosJJon-rE!Slstantmatenal or must be suitably protected against
i mr'rosibn.
~ l I

i 3.13 Piotection. All inflation chambersand
must be'prot:;ectedin such a mannerthat nonfabric
chaf~n'i'ior a/:'rasion of the material in either the
=ndltlon. '

i I ~
4. i Debign~d Construction.

I -
, 4.~ o&ration. The operation of the device must be simple enoughso

that br:ief, 'easily understood, posted instructions can be followEdby the
I I 'user. I I
: I _
: I !

! 4.12 Fuhction. Thedevice, including its inflation systan, must be
capIDlejof fpnctioning whensubjected to temperatures fran -40 degrees F to
+l60 de9reesiF. In addition, if the device is intended for installation
outside! the pressurizEd cabin, the device must be capsble of being stowEd
at i-65 l:Jegr<$sF without damage.

- ,

4.'3 Strength. Thedevice, installed at its critical angle, my not
=Hapsb whenloaded to its maximumcapacity as determinEdby a test in
whi~halsufficient numberof adult (170 poundsor rrore) evacuees crowd
clo~elyl in lline at the top of each lane of the device and jumpinto the
dev~ce~n rapid succession at a rate not less than one evacueeper se=nd
peri lart.. I~ must derronstrate the meansused to connect the device to the
air~raf\: win not fail whenthe device is operated at low angles (fran
horizont:aI) ~nd at maximumevacuee loading conditions (including
asY!hrretbcallloading) expected in service. Unless a rational loads
analysib is provided which substantiates a different loading condition, and
is <j.pprbved!Jy the managerof the FAAoffice to which this TSOdata is to
be ~ub~tted as required in paragraI=h(c), Data Requirerrents, the angles
andiloaF ~ected maynot be greater than 30 degrees and less than 1,050
pouhdsper l~e, respectively. If the device is equippedwith outrigger

I
pontoons, adOitional test loads must be applied to ae=unt for asyrrmetrical
loa.aswhich~uld result from evacuees inadvertently entering the pontoon
are<iscfuringlan anergencyevacuation. For denonstration p.1rposes, sand! , ! II bags maybe used.

i 4.~ Elknation of Static. Thedevice and its fastening must be so
=n$tructed j:hat static electricity will not be generated in sufficient
qumititt to c;:ausea spark whichYOuldcreate a hazard if there is any fuel
spillag~ neat-by. -

: l I

, 4.l naJage Resistance and Usage.
I -

::~:;~~;:,g-: _ i 4J.l Thedevice must be capable of resisting p.Incture and tear
'II of ~e slidit.g and walking surfaces and supporting structure fromobjects

norrially carhed or wornby passengers that muld result in mllapse of the
deVtce, !prevtt the device fran performing its intended function, or both.

I iii
!voe ..Chap'. and Ole cr,aptef number on lOP line.I T}'pe "Par". and paragraph number on neXt line

1.. _
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I I f 4.5.2 A sl1de devl.cemust be so oonstructed as to permit its use ,
f a,? a nc;>ninflatableslide in the event of puncture or tear which mayrender 'I ~e slide incapable of inflation.

'i: 4,5.3 If the device is of a multiple-inflatable cx:mpartnent
II cQnstrilicti~, loss of any one of these canpartments must not render the

d~vice:totaily unusable.
f ' i I

I 'i I

, 416 rkngth. The slide device must be of such length after full
deployIhent):.hatthe lower end is self-supporting on the ground and provides
s4Ee el(acuation of occupants to the ground whenthe aircraft is on the
g~oundiwithjthe landing gear extended and after collapse of one or more
l~gs o~ the! landing gear.

! 1 ;

i 417 Elimination of Encumbrances. Encumbranceswhich might be grabbed
by eva<!:uees!must be kept to a minimumconsistent with good design for
m6xim~opetational efficiency.

; . [ ~
i i:

, 4i8 ~rdware and Attaching MeansStrength. All hardware and all
other cl:onnectingmeans (including wel::bingand straps) used in attaching the
dEj'viceito tf,leaircraft and all straps, grips, and handhold rrembersnot
associ~ted with aircraft attachments must have strength not less than 1.5
times the highest design load imposedin showinga:tnpliance with the
stren~ re9uirements of paragraph 4.3 (Part 1).

419 u~e as Re-entry Device. If the device is designed with
additici>nalprovisions for use as a meansof re-entering the aircraft, these
additiJnal provisions must not interfere with the use of the device for

I ;. 1evacuattl.on.!
! : !

I Page 4 _
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Thedevice must be capable, whendry, of
of at least 60 adults per minute per lane at
for a duration of at least 70 seconds.

FAA FORM 132().10 (11.82)USE PREVIOUS EDITiON

~';-;&';-ihg'li'~~;th-edevi~" shall-p~';;ide -;; 3/8-in diameter or 3/4-in
widthilif,eline, of contrasting color along the length of the device on both
~ides'for 80 Percent of its length provided that the lifeline installation
~oes hot advei;sely compromiseslide modeperformance. The lifeline shall
Pe capable of being easily grasped by persons in the water. The lifeline
and its attachlnentsmust be capillle of withstanding a minimumload of 500
~bs apd must npt interfere with the device inflation.

, 4.lliEvabation Rate.
~andl~ng'evacu~s at a rate
~epre~entative sill heights
!' • .
: ,
! ~.12, Deployment. (NOTE,FAR5 25.809 (14 CPR25.809) contains
~equij:emehtsf!ertaining to deploymentand erectioo characteristics of the
Cleviceas' inst1.Ued on the aircraft whichmaybe taken into consideration
illongiwith the requiranents in this TSO.)

. i

4.B Infiation.

4.13.1 Anautorratically inflatable device shall be designed to
prevent its be'ing inflated out of proper sequenceso as to create an unsafe
Usage'conditioh.
I
i , 4.13,.2 Anautorratically inflatable device must have a manual
ineans,fori actuating inflation. Themanual inflation actuating meansmust
~ neither visible nor presented for use until the device has been
deployed.,

, 4.14[ Inflation Time. Except for wing-to-ground slides, the device
must be automatically erected in 6 seconds after actuation of inflation
bontr61s is be9un. Thewing-to-groundslide, or wing-to-groundportion of
~ ranP/sl~de ci:mbinatioo,must be erected in not morethan 10 seconds after
~ctuationlof the inflation controls.

t I ; L

i , : II 4.15
1

1 Extlmdible LengthSlides
1: \Ii' 4 15 -l The extension of an extendible length slide must be
cpapillieof ~ih; inflated at any time after inflation of the basic slide
bas bEkniniticllted.
I i I' ,I ; t 4.1$.2 Inflation of the extension of an extendible length slide

Jitust~e initiated by separate controls from those for the basic slide.
I ! I

I, i,' I
, , I 4.U. 3 The junction of the basic slide and the extension of an

bctendible lenc!Jthslide must not impedeevacuation.
iii I
! ! i I

F"eTyw,g ! i.16i Manr Inflation Actuation Controls.

L,nes I.e!' ,-- i , I 4.16.1 Inflation actuation controls must be red in color with
the w9rd 7PUllt (or appropriate instruction) in letters at least 1/2-inch
~igh and of a QDlorcontrasting with their immediatebackground.
I i j I
I I I I

: I I JL---..J I _
Type 'CliaL, and the Chapte!:Iurnber Qntop linE- Type -Page' 3nd page

I Tvpe "Par an(j pemo"aph i'ur.1bel' on next il(~l" number en line below1-' _ ...--.--"--- Page 5 I
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- -- ------------_. __ ._--- - - . - - -4.16.2 Whenthe inflation actuation -rontr-01.s-are- -exp5seci" -fat' , --
u~, they rruistbe visible to an aircraft occupant, stan:1ing at the door
si~ll, under the minimumemergencylighting mnditions specified in FAR
!l :25.812(14 CPR25.812) in effect on May1, 1972.

4.16.3 Wherepractical, inflation actuation mntrols must be on
j:he right side of the girt as seen by an aircraft occupant looking out of
ti]e aircraft door.

4.16.4 Inflation actuation mntrols must be so designed that
the maximumrequired p.1lling force will not p.1ll the deployed device back
irito the doorway. The p.1lling force required must not exceed 30 pounds.

_ ~.16.5 cable-type inflation actuation mntrols must be
cOnstructed'so they cannot trip or entangle elTacuees.

, 4117 Inflation System. The elTacuationdevice and its inflation
systen -must'!:e connected and ready for instant use. Ccmponentsof the
inflation systemmustmeet Departmentof Transportation Specification 3AA
(49 CPRl78!.37l or specification 3HT(49 CPR178.44) in effect May30,
1976, as applicable, or an equivalent approvedby the managerof the FAA
office_ to which this TSO data is to !:e submitted, as required in paragraph
(c), DiltaRequirements. The inflation systemmust be mnstructed to
minimizeleakage due to back pressure after inflation. If an air aspirator
system is Jsed, the systemmust be mnstructed either to prevent the
ingest,ion df foreign objects or to prevent failure or malfunction as a
result- of ingestion of small foreign objects.

4.18 DoubleLane Slides.

4.18.1 Adouble lane slide must provide space for elTacuees
sliding bo abreast. Each sliding surface, if separated by a raised
elivider, rrulstbe at least 20 inches wide. The a:mbinedwidth of two
~liding sut-faces not separated by a raised divider must be at least 42
iinches. Thewidth of a dual lane slide with no raised lane divider must be
Sufficent to enable evacuees to junp side-by-side into the slide and reach
tne gr:ound'safely .
I ;

4.18.2 Adouble lane slide must resist adverse twisting or
deflecting whensubjected to maximumunsymnetrical loading determined fran
the el(acuation rate prescribed in j',Xlragraph4.11 (part I) of this standard.

4.18.3 A raised divider or center medianmust be mnstructed so
as to prev~t injury to evacuees and not to throw from the slide evacuees
WhojUmpedinto the slide astraddle or j',Xlrtlyastraddle the divider or
tredian.

i .(_-,-'. ;:":"?
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4.19' Side Guards. A single or double lane inflatable device must be i
equipPedwith 'side guards or other meansto prevent evacuees fran I
accidently missing or falling from the device. Themeansmust provide I
prot~ion for an evacueewhocrosses the aircraft emergencyexit threshold i
at a horizontal velocity of approximately 6 feet per se=nd and a:mtacts i
the device, installed at its steepest design angle. I,

4.20' EmergencyKnife IDeation. If an anergencyknife is provided, it
must be 59 installed that it cannot injure persons using the evacuation
device in, a normalmanner.

4.21 Selt-illuminated Slides.

, ,4.2;1..1 Self illuminated slides must be designed so the
illumination rrieansis activated automatically during deploymentor
inflation; and ~he level of illumination meets the appropriate requirements
in FAR~ ~5.81~ (14 CFR25.812) in effect on May1, 1972.

4.21.2 The illuminating meansmust not interfere with the safe
evacuation of persons using the slide in a normalmanner.

4.22 wind. Thedevice must have the capability, in 25-knot winds
directed fromthe most critical angle, to deploy am, with the assistance
bf only one person, to remainusable after full deploymentto evacuate
Occupants;safely to the ground.

4.23' DeviceSurface.

4.23.1 Thedevice surface, including its a:>ating, must be
suitable and safe for use in any weather conditicn, including a rainfall of
i inch pel: hour.

, 4.23.2 Eachdevice sliding lane, including its a:>ating, must
provide ~fe aha rapid evacuation without detrimental errosion or
<ileterioration for at least 200adult persons without any reworkof the
$urface. :

I , ' •, 4.24, DevicePerformance. To ensure that the device performs J.ts
intended function, at least fi \Ie consecutive deploymentand erection tests
Ihustbe dEknons1;ratedwithout failure. (OOI'E:FAR~ 25.809 <14CFR25.809)
~ontains requirements pertaining to the installation of the device on the
.llrcrclft which!maybe taken into =nsideration along with the requirements
in thiis TSO.) i, \ , ,; i ]
, 4.25; PreSsure Retention. Aninflatable device must be designed to be
~apab~eo~ mai~taining adequate pressure to accomplish satisfactorily its

r,'"TV"""9 intenqed :!junctionthroughout an anergencyevacuation in which-
_____ ' I i

Ii.
,4.25)1 Thedevice is installed at its critical angle (with

~espec!tto bucl{.ling);

:~__ .J_L_~l_ -,-"" _"'_, , "' "" ---1
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,--"'C---'1-;or:;;;:.- .I ; I 4,25.2 The devlce
i pUrpose the! initial pressure
, , I I

ra;nge;

I
-------------------------------------1

is inflated by the vessel designed for that !
of whim is at the mininnnnof its design

I i 4i25.3 The pressure relief valve{s), if installed, is
unrestricted; and

i ' !

, _ 4125.4 At least 200 persons in no more than 10 separate
dE$onstratiGns use each slide lane of the device at an average rate of not
less tlipn orje person per second per lane.

I
[

4 .26 Overpressure Tests.

4.26.1 The device must be shown by test to withstand a pressure
aD least 1.5 times the maximumslide mode operating pressure for at least 5
mihute~ witqout sustaining damage.

- - I
; 4.26.2 At least one specimen of the inflatable device model

m~st bE\sJ1ol.hlby test to withstand a pressure at least 2 times the maximum
slide rrpde qperating pressure without failure. Devices so tested must be
cll=ar1y; ideritif ied .

,
4.;27 ~ge. In both the evacuation slide configuration and

flotation dEivice configuration required by paragrajXl 4.10, under static
conditions and when inflated and stabilized at the nominal slide mode
o~ati'ng p~essure, the pressure in eam inflatable d1amber must not fall
below ~O%of the nominal operating pressure in less than 12 hours.

5. Ma:teri<D.Tests. The material tests required in paragraph 3.0 (Part I)
of: thisr stamard must be conducted in accordance with the following test
method br other approved equivalent methods:

Test Method

Per N:>te (3)
Per N:>te<10 )

Per N;)te (1)
Per N;)te (9)

Other Test
Method

Trapezoid Test.

19lA

(4 )
(Alternate to
see 3.1.4.1)

Method 5960
Method 5970

Federal Test
Method Standard N:>.
dated July 20, 1978

Method 5850
Method 5100
Method 5136
Method 5134

Tests Requir'ed
,

Acceler\ited Me
Tensile' Strehgth (Grab Test)
Teh SttengtP{Trapezoid Test)
Telrr strength (Tongue Test)

I , i

Ply J\t:1hbion
Coat Adhesion, ', I,

TyPE" Page" enG o;;ge
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Appendix I 1-----_._----~---_ .._-----------------------_._---~--------------_.--_._------~
Test Metlhod(ContinuErl) !

Perrreability Method5460 (4) Per tbte (5)
SeamShear Strength Per tbte (2)
SffiIIlPeel Strength Method5960 Per tbte (3)
Puncture Str~ngth Per tbte (6)
Hydrolysis COnditioning Per tbte (7)
Porosity Testf (Hydrolysis) Per tbte (8)

(1) 5an)plesfor the acceleratErl aging tests must be exj:X)sErlto a
temperature Of 158 + 5 degrees F for not less than 168 oours. After
exj:X)surEi,the samplesmust be allowed to cool to 70 + 2 degrees F for
neither less 'than 16 oours nor IlDrethan 96 oours before determing their
fhysieal properties in accordance with 3.1 (Part I) of this standard.

(2) Each sample shall consist of t:v.D strips 2 inches rraximumwidth by
5 inches maximumlength bonded together with an overlap 3/4 inches maximum.
The free ends must be placed in the testing rrachine describErl in Method
5100and seP'iratErl at a rate of 12 + 0.5 inches per minute. The average
vallie of t:v.D samplesmust be reported. Samplesmaybe multilayerErl as
required to provide adequate strength to ensure against premature material
failure., Sarr\plesmaybe grippErl across full two inches of width.

(3) Separation rate must be 2.0 to 2.5 inches per minute. Sample
•width shall be cne inch.

(4) Federal Test MethodStandard tb. 191 in effect December31, 1968•

. (5)' ASTMMethodDl434-82, Procedure V, approvErlJUly 30, 1982, is an
acceptable alternate method.

(6)! The fabric shall be tested in a specimenholder oonstructed in
acooWadcewi:thFigure 1. The fabric shall be clampErltightly in the
specimen:hol~ to present a wrinkle-free surface and prevent slippage
durihg the t~st. A piercing instrument with its end conformingto Figure 1
shall be;forcf=dagainst the fabric at approximately the CEnter of the area
enclbsErlIby the specimenholder. The forCE requirErl to puncture the
specimen:shal~ not be less than the specified 67 j;Ounds. The test shall be
run \Ising a cr-ossheadspeed of 12 inches per minute.

i (7)1 Each sample shall be exj:X)sedto a temperature of 58 .:!: 2 degrees C
and a r~ativi::, humidity of 95 .:!: 4 percent for a period of 50 days.

i
I . I~"_. -,._--~-_._------------------------------------
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i (8) Rprosity testing mnducted for hydrolysis resistance shall be
conduct.edwith the test apparatus specified in Apperrlix2, or an equivalent
t~st me\thod1approvedby an aircraft certification office. Note Section 3
of Apperrlix,2 for specimensize and I1Duntinginformatioo (3.1, 3.7). Tests
sljouldibE;,abnductedat slide mminal oeprating pressure for a duration of
30minUtes.1 Porosity is indicatEd by a loss in chamberpressure during
tE\sting. pressure loss for material specimensafter hydrolysis
c6nditioning shall not be greater than the pressure loss for the material
before'mnditioning.

, ' I
i

(9) U$;eof pneurratic grips for holding test samples is an acceptable
aitern.)te tb the mechanical grips described in Method5100.
Iii .
• I '
: lt0) The sample shall be prepared using the adhesive and construction

method~usef.lto manufacture the evaOlatioo slide. Separation rate must be
2;0 0012.5 ~nchesper minute.

, f i

"
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1. Purpose. Part II of this standard provides the minimumperformance
standards for inflatable emergencyevaOlatirn slide/raft canbinations., ,
(Note: FARPart 25 contains additional requirements pertaining to
inflatable EhrergencyevaOlation and flotatioo devices as installed on the
aircraft whi'chmaybe taken into consideration along with the requirements
in: this, TSO.')

2. Scope. Part II of this standard provides for evacuation slides that
are designed to be used also as liferafts.

3., Ma,tericUsand Workmanship_Thematerials and =rknanship of the
slide/@ft <ianbinationdevice must meet the requirements contained in
j:Eragraph3JOand 5.0 of Part I of this TSO. In addition, materials used
in the icons&uction of flotation chambersam decks must te caj:Ebleof

-, wi,thstaDdin~the detrimental effects of exposure to fuels, oils, and
hydraul!ic fiuids.

3.'1 <Aoopy_ Fabrics used for this plrp:>semust be waterproof and
r€:,sista;ntto sun penetratioo, must not affect the potability of collected
water, 'and Ij1Ustmeet the following minimumrequirements in the applicable
tests presciibed in paragraf*! 5.0 (Part I) of this standard, except that in
lieu of meet.ingthe tensile strength requirements, a fabricated canopymay
be demjnstrc1tedto withstand 35-knot winds and 52-knot gusts:

Tensile Strength (GrabTest)
Warp75 po~ds/inch
Fill 75 pou4ds/inch

Tear strengib
Trapezoid TEkst:4 x 4 pounds/inch, or
Tdngue[Test! 4 x 4 pounds/inch, ; i

: i
COatAQhesi<j>nof COatedFabrics
3j5 potinds/inchwidth at 70 + 2 degrees F at a separation rate of 2.0 to
2;5 inches;ininute

4, ~signland Construction. The requirements of this prragraph 4.0 are
applicc!ble to the slide/raft CCIIlbinatioodevio= in the raft rrode.' In
addition, ~e device must meet the design and construction requirements of
pc\ragrClph4fOof Part I of this TSO.

I • i
: 4.1 capacity. The rated and overload capacities of a slide/raft

cdmbiniltion!for the raft nodemust be based 00 not less than the following
~ablesitttng areas on the deck of the raft:

Rated qapacity
oVerloq,dCCqjlacity

!

3.6 ft2/person
2.4 ft2/person

F,eTj!=.'lg
L~nES !...e!t
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4.1.1 capacity, AIternate Rating Methods. In lieu of the rated

cafecity :as determined by fa.ragra~ 4.1 (Part II) of this stamard, one of
the following rrethodsrray be used:

4.1.1.1 The rated cafecity of a slide/raft combination
for the raft rrodemaybe determined by the rumberof OCCUP3lltseating
sfeces which can be acccmrodatedwithin the occupiable area exclusive of
the po=rirreter'structure (such as woyancy tubes) without overlapping of the
occup;mtseatihg spaces. The occufent seating Sfeces rraynot be less than
the following 'size (or an equivalent size approvedby an aircraft
tertitication office).

39.4 inches

14.7 inches [ J 7.2 inches

4.1.1.2 The rated capacity of the slide/raft maybe
determined on the basis of a controlled pool or fresh water derronstration
Whichincludes oonditions prescribed under fa.ragraph 5.3.1 (Part II) of
this standard and the following:

4.1.1.2.1 The sitting area on the slide/raft
deck OOynot b~ less than 3.0 feet 2/po=rson.

4.1.1.2.2 At least 30 po=rcentbut no more than
50 percent of the ferticifents must be female.

'. 4.1.1.2.3 Except as provided below, all
barticifehts m~st select their sitting sfece without outside placement
\>ssis~ce. Aislide/raft cx::mnander,acting in the cBfecity of a
(::rewmEmbel:,maydirect occu~ seating to the extent necessary to achieve
reasoIitabl~weight distriwtion within the slide/raft.
i i - i
i ,

i, . 4.1. 1.2.4 All fa.rticifents must not have
~racticed, rehearsed, or have had the derronstration procedures described to
themwithin th~ fest 6 months.
! ':

4.2 •Buoyimcy.. ,
i . :4.2.~ Buoyancymust be provided by bM::l independentbuoyancy
tubes' each of which, including the slide/raft floor, must be capilile of
~uIPJitin9 the I rated and overload cafecities in fresh water if the other
tube is detlatM.

: :~;:sTt~:~,g-' 1 ~ i

I•••..

;
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, ' j 412.2 It must be shownby tests in fresh water that the I

sliCE/raft loaded to rated capacity and using an average weight of at least
1io r:ouhdsJ?erperson has a freeboard of at least -

4.2.2.1 Twelveinches with both flotation tubes at
mipimUIIiraft modeoperating pressure; and

, 4.2.2.2 Six inches with the critical flotation tube
d~lateid ane'!the rEmnmng flotation tube at minimumraft modeoperating
pri=ssur'e. ~n lieu of meeting the 6-inch freeboard requirement of this
paragrC\ph,tihe oooyancyprovided by the tubes only (disregarding buoyancy
derived fron)the floor and inflatable floor supr:ort) must be capable of
supporting tfhe rated capacity based on an average weight of at least 200
, ds I 'po,un lper person.

I II '
, '4J2.3 It must be shownby tests in fresh water that the

s~iCE/~aft ioaded to its overload capacity and using an average weight of
at lea<\t 17Qpoundsper person has a measurable freeboard with the critical
flotadon tUbe deflated. Ballast in the formof sand bags or equivalent
nay be ;usedito achieve the 170poundaverage, provided the appropriate
weight !:!istiiootion within the slide/raft is naintained.

, ,
4.i3 IMlation Time. In addition to meeting the slide inflation

requiniments in paragrajXl4.14 (Part I) of this standard, if there is a
transition f1rcmslide modeto raft mode, the transition time must not be
m:irethan 10 secondsafter actuation of the conversionmeans.

i
, 4.14 C4nopy. A canopymust be packedwith or attached to the

s]ide/iaft.! Theerected canopymust be capable of withstanding 35-knot
wilndsclnd52-knot gusts in openwater. The canopymust provide adequate
hEiadroanarrl must have provision for openings 180degrees apart. Means

.' ,
mljstbe provided to makethe openingsweathertight. If the canopyis not
irttegrql with the raft, it must be capable of being erected by occupants
fdllowimgcJnspicuously posted, simple instructions. It must be capable of
being erectM by one occupant of an otherwise emptyslide/raft and by
odcuparltsof a slide/raft filled to rated capacity.

~ i i

4:5 capsize Resistance. Theremust be water p:>cketsor other means
to provide Capsize resistance for an E!!1ptyor lightly loaded raft.

i
i

4:6 Righting. Unless it is shownthat there is no tendency for the
sliCE/raft to becomeinverted during loading and release from the aircraft,
the slide/r<1£tmust be capable of being righted by a person in the water
ur)less the $liCE/raft while inverted provides accessible manual inflation
v<j!ves 'and equipment, boarding aids, and flotation for its rated capacity.,

i1--- F ,ve T yprr,g
J L1r,es LeH
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4.8 BoirrdingAids. Boardingaids must be provided at twoopposing
positiol1s on the slide/raft. Boardingaids must permit unassisted entry
fr~ the water-into the unoccupiedraft and ITn1Stnot at any time impair
either the rigidity or the inflation characteristics 6f the raft.
Puncturingof inflatable boarding aids must rot affect the buoyancyof the'
raf~ bu6yancychambers. Boardinghandles and/or stirrups used in
con~unctionwith the boarding aids mustwithstand a pull of 50 pounds.

4.9 Heaving-trailing Line. At least one floating heaving-trailing
line not less than 75 feet in length and at least 250 p:>undsstrength must
be located on the main flotation tube near the sea anchor attachment. The
attach point of the line must withstand a pIll of not less than 1.5 times
the line rated strength without damageto the slide/raft.

, 4.'7 Lifeline. A ronrotting lifeline of contrasting color and at
lea>$t3/8-inch diameter or 3/4-inch width must be provided along the sides
and at teast, 80 percent of the outside periphery of the slide/raft so that
it Ganbe ea$ilY grasped by persons in the water. The lifeline and its
at~chments must be capable of withstanding a minimumload of 500p:JUnds
andlmustnot'interfere with the slide/raft inflation during either the
sliqe or raft modeof operation.

:--- _.-.-~._~--------,-----._ .._-~----_.~-~._-,_..._---_._~-_.__._-------~-------,--

4.10 MooringLine. A ronrotting IIDOringline at least 20 feet in
length must re attached at one end to the slide/raft. TheIIDOringline
must be:capable of keeping the slide/raft, loaded to maximumrated
capacity, attached to a floating aircraft, and not endangerthe slide/raft
or c'ausethe, slide/raft to spill occupants if the aircraft sinks. The line
mayibe~quipJ!>edwith a mechanical release linkage. Thebreaking strength
of the line must be at least 500pounds, or 40 times the rated capacity of
the :slide/raft, whicheveris greater, but need rot exceed 1,000 pounds.

i 4.ll Irlflation System. In addition to meeting the requirements of
! para;gratlh4.17 (Part Il of this standard, the inflation systen must bei arrapgeq so tihat failure of one inflatable chamberor manifold will not
i result iin l~s of gas from the other chambers. The inflation equipmentI mus~be !10ca1edso as rot to interfere with boarding operations.

I ! 4.:b cdlor. Except surfaces which havebeen treated for the pIrpose
II of ~efl~cting radiant heat, the color of the slide/raft surfaces, including
the panci,pysUrface, visible fran the air must be an International

i Oran!:Je-XelloWor an equivalent high visibility color.
I I . !
I : ' ,I ' 4.J13 s~ Anchor.. A ~ anchor, or. anchors, or ot:J:1erequivalent means
i must!be provl.'dedto mal.ntamthe raft, Wl.thrated capacl.ty and canopy
! instfillefl, onla substantially constant heading relative to the wind and
I havelthe abiliity to reduce the drift to 2 knots in 17 to 27-knotwinds.

. "- - ."cs I unle~s ahalyEiisand/or test data substantiating the adequacyof a lower
•• "0< 'e" --! breaking:strehgth is approvedby the managerof the F7\Aoffice to which

i this! TSO datal is to be submitted as required in paragrar::h(cl, Data
I Requfirenknts'lthe line securing a sea anchor to the slide/raft must have a
I breaking!strength of 500 poundsor 40 poundstine the rated capacity of the
I rafti, whichevbris greater. Theattachment of the line to the raft
I__ L __J__ ----l__ ~~~~~ ~ ..__ ~ ~~~ ~~ _ __J
TiPe "el-Iap ,~nd ,I,e ,~!-,2i::_1e'::umtier 011top line

[ T:/pe 'Par" er"d P:~~8;',:::ci.' "c.Ff:be! or: ne.:j (!f,e
t----'--- ..,-------.-
j ._-----
FAA r:Or1M '132i)-10 {n.S2)USE PREViOUS EDITiON

~.~,'pe PAge" and page
r'L;;:',Cer On line I)elc,,:,

Page 15 l
DIRECTIVETYPJ.!l!C-.,f~~DD p~ ;



I
I
! F".'e TYPing
1-, ,.! :"'I:H.:'S I.ei!

I

TSO-C69b
APpend.:i:'.'_C'-':=:

Page 16 _
FAA FORM 1320-'10 (11-82) USE PREVIOUS EDITION
~.U.S.GOVERf\H.,-iENT PR!:\iTING OFFICE: 570.967/10272

<l,..;Ji:' !C(-;"'id,c,::t ~.,;- ~-. "Le" . L..', "'"'"
; ,'l"'E-' ."'.i:.:;e' ..(j,;-.. .-,",f" ,-~',--~<::.'...i '-1;'" r-,!: _;;~;J...

J
r--'---'~---'----'-" ._---------.-------------.-I rrn.jstb~ caP'i-bleof withstanding a load of 1.5 times the line-rated strength
! w~thou~damagingthe raft. The line must be at least 25 feet in length and
: mUstbe protected to prevent it frcm being cut inadvertently by raft
, I 't 'i oqcupaqs. ,
I Ii 4114 EinergencyInflation. Meansreadily accessible to occupants of
I tqe slide/raft, and having a displacement of at least 32 cubic inches per

I
i ftPJ. s&oke~must be provided to manually inflate and rraintain dlambersat

r~ft n¥e mj-nimumoperating pressure. Mamal inflatim valves, with aI nOnret~ openingadequate for the size and capacity of the inflation
i means,;must'be located to permit inflation of all chambers. The inflation

I
i mkns <indvalves must have provisions to prevent inadvertent reunval and

16ss wnenetther stowedor in use.

I ! 4115 bife. A hook-typeknife secured by a retaining line must bei sheathed and attached to the slide/raft adjacent to the point of mooring

I

I line attac~nt.

i 4~16 Placards. Suitable placarding must be provided in cnntrasting
i (X)lorslin waterproof paint whidl is not detrimental to the fabric, that

'
I dimote~use' and location of the inflation systems, raft equipment, boarding

atds, imd r:ighting aids. The letters used for such placarding must be at
! lkast ~ inshes, high except the details and miscellaneous instructions may

I
I bl=of small;er lettering. Applicable placarding must take into accnunt

r*rsonl:;boa!rdingor righting the raft frcm the water.
1 i :
i 41.17 [Lights. Oneor more survivor locator lights must be provided
t)'lat ~e agprovedunder TSO-c85. The lights must be automatically
acti vated tjpJn slide/raft inflation in the water, and visible frcm any
aJirectiionby persons in the water.
I .

ii 4.18 !ReleasefrcmAircraft. Release of the slide/raft frcm an
c1ircra'ft, whetherby automatic or maroal means,must not be restrictErl by
$e cr;iticcjl conditions of: (a) floor sill height above the water, (b)
~ind v'eloc~tyand directim, or (c) occupant load. Devices having aircraft
nbuntoo irujlation systemsmust havemeansfor quick detachmentfrcm the
~nfla~ion !?ystemso that separatim cannot cause loss of raft buoyancy.
Ijisco~nect,meansmust be readily aJ?parent, capable of being operated by
tjntral!nedpersons, and cnvered unt:tl ready for use.,
i ': 4.19 ,ActuationMeans. If the device as a slide requires an
ddditionaljoperation to makeit usable as a raft, the meansfor initiating
tihe a4ditional operation must be designed to preclude inadvertent actuation
!Jut tB rea<ililyavailable for use. If a pIll motion is used, the force
:rtequiredrruhstnot be more than 35 pounds.
! •
, 4.20. Hardwareand Attaching Means. All hardwrre, all connecting
Ijleans.(incltrling webbingand straps) used in attaching the raft to the
<i-ircr¥t, imdall straps, grips and handholdmembersnot associated with
aircraft attachments must have a strength not less than 1.5 times the
fuighestdeSign load imposedin establishing the rated capacity under
Ji,aragtaph~.l (Part II) of this standard.
I " ~ _
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; 4.211 Raf,t sea Perfonnance. The slide/raft must meet the i
sea\<>Utthibess:requirements in 5.3.2 (Part II) am must te capilile with its :
equipirent'of Withstandinga saltwater marine environrrent for a period of at !
least 15 days.' l

8/17/88--_._--,,-----~-----

5. Tests.
, . '

i 5.1 i Pres'sure Retention. Understatic oonditions and wheninflated
~nd s1:abi~izedat the nominaloperating pressure, the pressure in each
iinflatable dlaInbermust not fall belowthe minimumraft modeoperating
presshre !in l$s than 24 hours. Theminimumraft modeoperating pressure
1S th~ pri:ssur'e required to meet the minimumdesign buoyancyrequirements
pf FBfagr~ph4:.2 (Part II) of this standard.

i ; Ip.2 ! OverPressureTests.

i 5.2.11 Thedevice must be shownby test to withstand a pressure
at lekst 1.5 times the maximumraft modeoperating pressure for at least 5
jmnut.esW:ithout sustaining damage.

. : 5.2.'2 At least one specimenof the inflatable device model,must
be shawnby test to withstand a pressure at least 2 times the maximumraft
irodebperbting pressure without failure. Devices so tested mustbe clearly
identifi~.

Each slide/raft modelmust piss the followingTests.
i

i ! .
5.3 I Func!tional

tests:: I

i ;. i5.3.ll Water Tests. In either a controlled pool or fresh water,
,the shdeYraft canbination capacity and buoyancymust be demonstratedas
fOllO~S: '
, ,
i i : ,5.3.1.1 Both rated and overload capacities established in
~c=ri:landewitp the requirements of paragrarn 4.1 (Part II) of this
i>tand~d fnust,bedenonstrated with inflation tubes at minimumraft mode
bperabng pressure and with the critical buoyancychamter deflated. The
I ! i '!resultant! freeboard in each case must meet the requirements of
I I I Iparagrap!,\4.2 I(Part II) of this standard.
i ! I ,

i : ! : 5.3.1.2 Persons used in the denonstration must have an
~verage~ight:i of not less than 170 pounds. Ballast in the formof sam
~ags pr ef:luivalentmaybe used to achieve proper loading provided the
fPprorriafe we~9htdistribution within the slide/raft is maintained.

iii ! 5.3.1.3 Persons used in the demonstration mustWearlife
preservers with at least one chamberinflated. I.
~ ~ l i~::'~,i;'~;:9__ ! r i i 5.3.1.4 The required raft equiprrent, including one I'

~ergt=ncyiloc~tor transmitter or a weight simulating a transmitter, must te

aboarll the raft. ....--J\I. iii
t ' ,

f________..-l_~__~ . . .
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,i 5.3.1.5 Unless it is shownthat there is ro tendency for
tJie sl~d=/r~ft to becorreinverted during loading and release from the
ai~cra:f]t, it must be denonstrated that the device is self-righting or can
bE1rigtlted ~y one person in water, or while inverted can be boarded and
rx:ovid~flotation for the romal rated capacity.

, ! i

i i . 5.3.1.6 It must be denonstrated that the boarding aids
aIjead£¥1uat4for the purpose intended and that it is possible for an adult
"",aring an inflated life preserver to board the raft unassisted.

: i I
i 5l3.2 Sea Trials. The slide/raft must be denonstrated by tests

olj analysis i or a ccmbinationof both, to be sea\\Qrthy in an open sea
cdndidon of 17 to 27-knotwinds and _ves of 6 to 10 feet. In tests,
b~llas~ in t-re formof sand bags or equivalent maybe used to achieve
~operlloading provided the appropriate weight distribution within the
slid=/*aft ~s maintained. If analysis is used, the analysis must be
~provEjdby!the managerof the FAAoffice to which the 'ISO data is to be
st!bmit~ed ~ required in paragraj:h (c), Data Requirements. For this
s~worthiness denonstration, the following apply --

• . , 5.3.2.1 The raft must be boarded by the rated numberof
oci:cupantsto demonstrate the methodof loading from a simulated aircraft
sill irtstaliation.

: I :

. 5.3.2.2 Theproper functioning of the meansto separate
the raf1t frCmthe simulated aircraft installation must be denonstrated.

I
!

, i : 5.3.2.3 All required equiprrentmust be aboard and the
proper 'funci:ioning of each item of equipmentmust be denonstrated..

I; . i 5.3.2.4 The canopymust be erected for a sufficient time
tcbass4ss its resistance to tearing and the protection it affords. The
~thod jof erection mus,tbe shownto be acccmplishedby one occupant of an
otherwlse Bnptyraft, and by occupants of a raft filled to rated capacity.

! ' \ '

Iiii 5.3.2.5 The stability of the raft must be denonstrated
w9enoCcupi~ at romal rated capacity and at 50 percent rated capacity.

i

I
I .LJ ~~_
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'APPENDIX2. 'RADIANl'HEATTESTINGOFMATERIALIN INFIATABIEEMERGENCY
E.VACUlITIONSLIDES,RAMPS,ANDSLIDE/RAFTa:MBINATIONS

:1. Tes;t.ReqUirements. The pressure wIding ITBterials in the emergency
, evacuation in:flatable device, the failure of which reduces the
effectiveness! of the device in the emergencyevacuation rrode, must be
test~ for resistance to radiant heat in accordance with this standard. If
any ~f the ou!:er surface of the pressure wIding ITBterial is altered by
marking,!by If2ttering, by affixed overlay material, or in any other manner
which aftectsi radiant heat resistance, the altered ITBterial must be tested
alsol Tpe te~ts must be conducted using the FAASlide Material Radiant
Heat' AI:P1rrat~, or another equivalent test apparatus and test method
appr6ved!by t/le managerof the FAAoff ice to which this TSOdata is to be
submj.tted as ):"equiredin paragraph (c), Data Requireuents. For each
material, which requires testing, at least three specimensmust be tested at
1.5 Btu/ft2-sec, and the resulting t:iJnes to failure averaged. The average
tinE'to failure may not be less than 90 seconds. Tine to failure is the
time!betWeenfirst application of heat to the spec:iJnenand first drop in
pres$ure' belo~ the maximumpressure attained in the test cylinder during
the test.

,

2. ,Apparat~. The FAASlide Material Radiant Heat Apparatus oonsists of
,a hOfizoptally nounted cylinder closed at one end and fitted with a source
1 of ~r pressure and pressure measureuent. A specimenholder clampedover
! the .;,pen'end seals the cylinder air tight with the material specimen acting
i as a ipressure! holding diaphram. The cylinder and specimenholder are
[nounted 9n a pivot and slide bar, and can be positioned at varying
idistances from a 3-inch diameter electric radiant heat furnace and a
icalorimeter. i Details of the test apparatus are described in Figure 1
I through 4 andI paragraphs 2.1 through 2.6, below.

, i :

i '2.1l Theipressure cylinder and specimen holder as shownin Figures 1,
i2, and 3fconsist of a 7-inch outside diameter (0.0.) by 6 1/2-inch inside
fdi.aIreter[CI.Dl) by 12 3/8-inch long aluminumtube. Onone end of the tube
[is w41deda lY2-inch thick aluminumplate, drilled and tapped for a 1/4
!inchiAffieticaninational pipe taper thread to facilitate air pressure and
ipres~ure[re=tding hookups. On the other end of the tube is welded a
[7-inch aiD. by 5 l/2-inch 1.0. ring of 1/2-inch thick aluminum. This ring
!is dlfilled anG!tapped for 10-32 by 7/8 - inch long studs. Another 6 3/4-
linch fO.D+by $ 1/2-inch LD. by 1/2 inch thick aluminumring and tw::>
! neoplfene\rubb$r gaskets with matching clearance holes to fit over the studs
[provide <j. tre<0s for clamping and sealing the test specimen in place.
jHinges a$d adjustable stops are welded to the sides of the cylinder, shown
[in F~gur~s 1, \2, and 3.
: ~ j :

O,p"'TC : '2.2[ An Ellectric furnace, Figure 4, with a 3-inch diameter opening is
~:;,~s'~~,,'"- iUs~ ito ~roviqe a constant irradiance on the sJ?'=Cimensurface. The.

lNatl.Qna1!Burec\uof Standards SIIOkechamberradl.ant heat furnace, aVaJ.lable
[fran iSu~rpre~sure Inc., 8030 Georgia Avenue, Silver Spring, Maryland
[20910, i~ recrlnnended.

L_J~'~L',~~'~,_~ ~~~__ ,___ , ,__~
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I I 2p A:o-s Btu/ft2-sec Hy-<:alcalorimeter, MJdelC-1300-A,available 1

Han llY-cal!Engineering, 1210SLa; Nieta; Road, Sante Fe Springs, :
c.llifornia 90670, is used. The calorimeter is rrounted in a 4 l/2-inch
dlamet~r by;3/4-inch insulating block and is hinged to one of the sliding
birrs of the: frame\>Drk.The surface of the calorimeter is flush with the
stirfaok of the insulating block and centered with the furnace. See
Ffgure[3. .

,
, 214 Tpe pressure cylinder, calorimeter, and furnace are rrountedon a

tramewi(rk $ detailed in Figure 3. J\djustable sliding stops are located on
each of the bars for setting the cylinder and calorimeter at the desired
d~stanfe frPn the opening of the furnace.

i 1
i 2~S Q:lnpressedair is oonnected to the cylinder through a needle
viuve llttached to the end of the fraIneYlOrk.A tee on the outlet side of
the vatve drovides for a O-Spsig pressure gage, transducer, and flexible
tpre ~ suPPlYair to the rear plate of the pressure cylinder, as shcMnin
F~gurei1. ,

I '
. 2:.6 '!'he outputs of the calorimeter and pressure transducer are
measurbdarid recorded using a recording potentiometer or other suitable
instrulrent'capable of measurementover the range required.

! I !

3!. Ae::cept1ableTest Procedure for FAAApparatus.
I
3i.l Test specimens 7 inches (l78mrn)in diameter with lj4-inch (6rrm)

holes puchEldin the material to match the studs in the pressure cylinder
mUstbe rut frc:mthe material to be tested.

\ 1
i ,

I 31.2 Test specimensmust be mnditioned at, 70 + 3 degrees F and
Sp + 5 perCent relative hUfiUdityfor at least 24 hours prior to testing.

3:.3 Au tests must be mnducted in a draft free rocmor enclosed
sPace.!

, j

i 3,.4 ¥ter turning on the radiant heat furnace and other required
instruInentatioo, allQ.o/1/2 to 3/4 hour to stabilize heat output and for
ipstru/rent:.a;tionwarmup.

3.S Adjust transfomer to produce a radiant heat flux of 2
*u/ft2-seC, whenthe calorimeter is positioned 1 1/2 inches (38rrm)in
front pf the radiant heat furnace.

I • Ii ),.6 lj'ind the location in front of the furnace for the test heat flux
df 1.5 Btu/:ft2-sec, by sliding the calorimeter on the horizontal bar and
fiixing the iposition with the sliding stop. Swingthe Calorimeter out of
If>sition. _._. F rvC l yplng
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of the rtatedal facing the furnace. Place the aluminumring on the studs ,
and[tighten the nuts so that an airtight seal is Il\3de.

i 3.8 Pressurize the cylinder to the slide nominaloperating pressure.
Cheeikfeprle+kage.

, i i
! 3.9 Checkthe distance fran the radiant heat furnace to the surface

of the test specimen. This distance is the ,sameas the distance to the
I : I •

surface i of the calorll11eter.
,

i 3.io place the calorimeter in front of the radiant heat furnace and
recOrd the h.bat flux. AnacceJ;Bbleheat flux is 1.5 Btu/ft2-sec. Rerrove
calqrirn$ter. '

3.ll Place the pressure cylinder and test specimenin front of the
radiant i heat, furnace. Start timer or note starting time on the recorder.

3.12 Ptessure is nonitored fran the time the specimenis placed in
frorit of the, furnace until initial pressure loss is observed.
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